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Souttrern utah Fuel Compdng has experienced exceedances of its UPDES
perni t  No, UTOoazgIB at et f luent point  003 over the past year with

respect to the 30 day average for TDS. These evceedances have been

tess than 10 percent of 
-the 

pertnit I irnit of I00 mg/ l '  The
exceed.ance histbry began in Hovernber 1-991 with a TDS average of S2-o

mg/ 1. . The trigfreit value f or the 3 0 day average was ln Novemher
rgg.3 'a t  a  va lue o f  870 r i lg / I ,  The January  1993 30 day average for
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A conprehensive study of the TDS problem
unclerway, The enclosed Water sampLe
location of underground waters and their
mdlr is tfte result of a concerted ef f ort
the TDS prohlem at the SUFCo Mine'

Sources of  TDS ident i  f  led incl-ude:

21
3)

r) diesolving of the g)T)sum rock dust used to dust the mine
to comply with IiIsllA reguirements;
fugit i-re ernulEion f luid frotu the longv*all;
u6e of rnagnegium ChJori de as a dust sontrol
haulage ways; and

4) higher natural TbS levels in the quitchupah
Area -

agent  a long

Lease nr in ing

Scuthern Utah FueI Company is contintring to investigate

alternatives to using the 
-sol-uble 

glpsum rockdust such as using
more insoluble l imesCone. The tr)neunatic rockdust transf er system
at the mine wi l l  not t ransf er } lurestone dust.  Renodel ing opt ions

are under invest igat ion.
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southern Utah FueI Company has installed an emulsion col-lection
system on the longnrall face that has been inetrumental in redueing
tlre amount of fugitive emulsion f tuid in the diecharge lrater. Thls
systern began operation during June 199 Z and became fu}Iy
operational in August 199e,

The use of Bagnesiurn chloride for duet eontrol along underground
traulage Hays has eeased, Unti I a euitahl-e alternative ean be
f+r.,#lnd, dust will be controlled with the use of water. Ireaching of
S.# in-place rnaEnesium ehloride wil l  continue, but theEe levelE

fftl drotr to natural background levele rapidly -
, , I  I T

-#" nlnlng activity before January 1992 was consentrated in the 2
#est/twest mining block on the, wesL side of the property. The TDS
1+-ve1 of vJ-rgin water in this area j.s in the 29o to 410 urq/I range'
Development in the Quitchupah Lease area began in Decenber 1989
witfr one continuous miner developing the North l{ains ' A second
+a-ntinuous mj.ner began cleveloping in the 4 Eagt area in otrtober
1gg0 after an abserree of several years from the area. The longuall
msved, to the Quitcfrupah Leeee mlning block in January 1992 ' rhiE
concentrated al} the. rnining actl-vlty in the Quitchupah Lease area
(l{ortheastern extent of the urine} , The tDS level of virgin water
in this area le in the 420 to 560 ng/ l  range. An increase in TDS
Ievela in the discharge waters tregan in late 1989 and continued
unt i l  i t  leveled of f  for a per iod in late 1990 -  The TtrS
concentration then j-ncreased rapidly in late l-990 and early 1991
unti l i t  exceeded the 80o mg/l l iruit. Sotrthern Utah F-uel company
believeE this increase in backgrourrd BDS is in large part
responrible f or the noncsmpl iance t^l lth respect to ' l 'D-g since
November 1991.

Dr. Af an l{ayo a prof essor at Brigham Young
retained by Southern Utah Fuel Conpany aE
irfentify the source of the increasing
prelirninary report discusses his f indinqts '
contlnue and wiII be cornpleted by Rugust lf

Univers ity fias been
a consultant to help
TDS+ r.  The enclosed
tlis study of TDS wi I1
1993 .  -

A large, sealed area is located in the middle area of the nine on
the eist side of our nain entry systern, The area iE aealed becauEe
al l  the eoal hae been mined. Al though mined out,  the area Et i l l
l iberates uater and an impoundrnent sf water haE huilt uF behind the
-s,e-als. The water coming f rorn the 1LEE north seal drain pipe has a
high TDS level of more than 2200 i ltg/ L This tr.rater tr i l l  be
intercepted ancl routed so it can be used f or FroeeFS trater -
Diversion of this water into procesE water should lswer the TDS
Ievel at the discharefe point enough to insure compliance with the
800  E tg / I  l eve l .
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Additiotral neasures wilI be undertaken to lower the
contribution from the mining activity as the cause j-e isolated
a feasihl-e gslut isn is ident i f  ied,

!
Otu @ oo+

TDS
and

flompliance is expected by i lu1y Lt 1993, if the TDS level in virgin
waLers encountered, ln rnining developrnent do not increase.

$ i tncere ly ,

Managrer

KIIP/WHS r j ad
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MAYO AND ASSOCIATES

CONSULTANTS IN HYDHOGEOLOGY

P.O. Box 1960
Orem, tl'l' 84059

Tel # (801) 22+7402
Fax # (EOl) ?26-4009

March 3, 1993

SUFCO WORK PI,AN

Evaluation of Factors Controll ing Elevated TDB in
$ine Discharge Waters and Developtnent of Remediation Options

Introduction

The Total Dissolwed solids (TDS) in rl j .scharge waters samplect from
the SUFCO ti l ine discharge point PT003 have been steadily increas-
ing  s ince  1986  (F igu re  1 ) .  Du r - i ng  the  fa l l  s f  1991  tUS leve l - s
began to consistently exceecl the I0 0 mg /L UPDES diEcharge l imlt .
SUFCO personne ]  eonp le ted  a  spa t l a l  wa te r  qua l i t y  Eamp l tng
Frogram of various inf lot'rs tlrrough the rosf , f lows aloirq trre mini
f  loor r i raters,  and other pot,ent ia l  mine watere to locate the
sorl.rces of the elevated TDS waters. Iuany of the \dater analyses
had. catlon-anion balance errors exceedtng 5+- The errors in the
cation-anj-on balances were investlgated 

- 
in January and February

of 1993 and have been resolved - The- TDs rneasurembntE appear to
be accurate.

Several  potent ia l  sources which may may be responsible for the
inr:reased 'I'Ds content in the discharge water l-neluder

1. the inf lux of  higher TDS nater f rom roof dr ips in the
newer Eeet lons of  the mine rel-at ive to the lower TDS
water f rom roof dr ips in the older sect ions of  the
m ine ,

e '  the dissolut ion of  greater quant i t ies of  gypsuu rock
dust and or use of roclt dust with minor anhydrite in
the newer sect ions of  the mine relat ive to the amount
dissolved in the old,er secti-one of the mine. Rock dust
is sprayed on mine wal ls,  f loors and cei l ing to re<Iuce
the r isk of  f i re and explosion as reguired by federal
law,

An increaee in the quantity of gypsuin rock dust dis-
eolved could be due to inqreased water contact wi th
avai lable gypsum rock dust or to increased amounts of

,!!F
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gyFsuu rock duet appl ied to mine surfaces. rncreased
r+ater contact couJd be due to ei ther hyctrogeologicai
fac tors  or  changes in  min ing methode.  rncreasect
amountE of gypsum rock dust courd be due to tnore fre-
qrrent or thicker applications.

3 ' Additional ssurces of poor quality water such aE emul-
sion leakage fron the long whr rnfntng machine.

Design and imFlementat ion of  a program to br ing the SUFco mine
TDs d ischarge back in to  sompl iance regu i res  dn accurate  under-
etanding of the factore whictr have regultea in the LncreaEed TDS.
Fotentiar remediation actions coulcl includ.e;

rncreasing the suFco UtrDES discharge rJ.mit,
changes in the.types and applications of roek dust, and
construction of a water guality treatment facitity-

Eropo*ed lfsrk plan

The proposed worlc plan consiEts of three phaees:
l. Characterization of the factors which contribute to the

increased TDs in suFco mine discharge water,
2 "  Select ion and deslgn of  an appropr iate renediat ion

p1an ,
3- rnprementation of the remediation pJ.an.

Because_ phases 2 and.3-are dependent upon the resul tE of  phase Ll
the work pran descr ibed herein is only for phaee l .

PhaEe,.,J. Scope of Wqfk

Although much of the data from the spatial water qualtty sampling
Frogran have balance errors,  the data do provide gooa inl igh[
into the.potential factors whieh have caused.- the increase in TDs,
The epatial distrihution of cation= ancl anions, combined with the
spat ial  d iEtr ibut ion of  TDs, suggeete that t i re l -ncrea=* l*  TDS
may be laEgelV due to poorer qual i ty inf low water-  This Eeemr
plausihle becauee waterE frsm rbor aiips in the more recent nin-
i lg areas. have much higheu TDS teveLJ compared to those in the
older {pr ior to 19I 1 } urining areers . However , other f actors can
not be el i rn inated on t t re basis of  the l l rn l ted avai lable data,

Tli* proposed Phase I work trlan is .to qualitatively and quantita-
tively characterlae the TDs contrinution from th; major- Eources
in the mine " The water quel  i ty data wiI I  be used t ;  deterrnine
the sp-atial distributl-on of TDg contributl.ons f orm eaclr sou'.ce.
snce the TDS level of each source is known an aFFropriate rerneaia-
t ion p lan can he des lgnea and iurp lemented.  The propose,d
trhase 1 work plan f ol-lows:

1,
n
& t

3 .
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Preparat ion of  a detaired water budget for the mine.
The water.  budget wi l l  detai l  guantt t - ies and 1ocat ions
o f  m ine  Ln f row  wa te rs .  ( e .g  16o r  d r i ps ,  wa lL  seeps ) .
FIow path_s _and. quantities of rnrat,er rrotring on the mine
floor trrrill be determined. Areas where wat-er flowing on
the floor has centact with gypsum roclr dust and coal
wi l l  be mapped. as werr as dreas where mine water ispiped.

Preparation of a detaired water quality budget for the
mine ' This budget wil l  consists of Eetieral LomporrentE:

fl ' .  Deterrnine the spatial. distribution of natural in-
flow water guality which enterE the mine from the
r  oo f  rocks  .  samp le  w i  r  I  be  co  r  ]  ec te i l  f  o r
Iaboratory ahalysis at an adequate number of loca-
t i onE ,

b. Determlne the spatial dlstrihution of the quality
of water frowing on the mine floor. sample]= wiri
be col lected from representat ive loeat i ine where
water has the opportuni ty to cone into contaet
wtth rnine rock ina gypsun roclc dust ( i  " e. rlear
roof  dr ips  and war l  

- ieepage 
locat ions,  in  areas

where the r"rater runs afong tne floor, and. from ten-
parary storage ponds) .

The water  w i I I ,  be anaryzed f  or  maj  or  i .ons,  TDS rand se lec ted iso topeE.  severar  roof  dr ip  and

flffi: ,lt1|.i'F3:nlf*=*,.5;, X"Ju tt'"1u ;,r*rc "i;itent wil l- also be d.eterrnined. for the gypsum roclc
dust to help determine its contrinut-iUn 

-to 
TDS

l-evels.

c.  Determine potent ial  d i f ferences in the mineralogy
of overburden rocks arong the ftow paths of ground
waters which enter older and, newer iortioni 6r the
mine ,

A. t rater qu+I i ty tnass balance for var ious TDs sourceg
wi l l  be determined"  Th is  f iass  barance wl l r  be Fer -forrned by_.int,egrating the water budget i lata with the
water q[ual+ty data. we anticipate tl iat l_sotopic data,
combined with the solute da!a, wiII enant* us-to q-uan-
t i tat iYely determine contr ihut ionE of TDS from each
potent ial  Eource and for each locat ion in the nine.
The geochenical  evolut ion of  the rnine water wit t  be
evaluated- by graphical as well as thermooynarni- cotrr-puter codes , such as WATEQF, PHR.EEQE and BdLAltCU. un-
derstanding the geochemical evolution of *in* watere is
necessary to; 1,) determine the sources of elevated TDS
levels,  ani  3) evaruate the potent iar ef fect iveneEs of
some remediation a lternatives-.

1 -

2 .
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Tirning of  Phase 1

Fhase 1r r i l l  regu i re  about  100 complete.

4


